A closed system consisting of an assimilation chamber furnished with a membrane inlet from the liquid phase connected to a mass spectrometer was used to measure 02 evolution and uptake by Chiamydomonas reinhardtii cells grown in ambient (0.034% C02) or C02-enriched (5% C02) air. At pH = 6.9, 28°C and concentrations of dissolved inorganic carbon (DIC) saturating for photosynthesis, 02 uptake in the light (U.) equaled 02 production (E.) at the light compensation point (15 micromoles photons per square meter per second). E, and U. increased with increasing photon fluence rate (PFR) but were not rate saturated at 600 micromoles photons per square meter per second, while net 02 exchange reached a saturation level near 500 micromoles photons per square meter per second which was nearly the same for both, C0rgrown and air-grown cells.
(DIC) saturating for photosynthesis, 02 uptake in the light (U.) equaled 02 production (E.) at the light compensation point (15 micromoles photons per square meter per second). E, and U. increased with increasing photon fluence rate (PFR) but were not rate saturated at 600 micromoles photons per square meter per second, while net 02 exchange reached a saturation level near 500 micromoles photons per square meter per second which was nearly the same for both, C0rgrown and air-grown cells.
Comparison of the U./E. ratios between air-grown and C02-grown C.
reinhardtii showed higher values for air-grown cells at light intensities higher than light compensation. For both, air-grown and C02-grown algae the rates of mitochondrial 02 uptake in the dark measured immediately before and 5 minutes after illumination were much lower than U, at PFR saturating for net photosynthesis. We conclude that noncyclic electron flow from water to NADP and pseudocyclic electron flow via photosystem I to 02 both significantly contribute to 02 exchange in the light. In contrast, mitochondrial respiration and photosynthetic carbon oxidation cycle are regarded as minor 02 consuming reactions in the light in both, air-grown and C02-grown cells. It is suggested that the "extra" 02 uptake by air-grown algae provides ATP required for the energy dependent CO2/HCO3-concentrating mechanism known to be present in these cells.
Oxygen uptake (U.)2 during photosynthesis is an established feature of algae (10, 13, 15, 19, 21, 26) , higher plant leaves (5, 8, 12) and mosses (2) . 02 evolution (E.) clearly reflects photolysis of water in PSII (Hill reaction) (14) . It only noncyclic and pseudocyclic but also cyclic transport of electrons may be coupled to ATP formation, although the contribution of the latter two to in vivo assimilation is not clear (9, 11, 29) .
Three principle 02-consuming processes are presently recognized during photosynthesis. The Mehler reaction will contribute to UO (7, 9, 16) . Additionally, U. will be increased in plants with an active PCO cycle (5, 6, 8) , or when mitochondrial electron flow proceeds in the light (10, 11, 18, 22) .
In 
MATERIALS AND METHODS
Growth and Preparation ofAlpe. Chlamydomonas reinhardtii (strain 137c) was axenically grown in batch cultures at pH 7.0 and 28°C in sterile 'high salt minimal medium' of Sueoka (27) , except that the trace elements were replaced as described by Surzycki (28) and 0.1 mg/ml penicillin was added. For growth, continuous light (250 ,umol photons m 2 s-') was generated by eight cool white fluorescent lamps. The cultures were bubbled with ordinary air (0.034% C02, air-grown algae) or air enriched with 5%(C02 (C02-grown algae). The gas streams were passed through sterile filters before entering the algal suspensions.
The cells were harvested after the Chl concentration in the batch cultures had reached 10 to 30 Mg ml1'. After centrifugation at 2000g for 5 min the supematant was discarded and the pellet was washed twice with autoclaved nutrient solution, pH 7.0, and subsequently resuspended in the same medium. The dark green cell suspension, the Chl concentration ofwhich was 600 to 1000 Mg ml-', was bubbled with sterile and C02-free air in the dark at 28'C for up to 3 h until used in the gas exchange experiments. This treatment did not influence the photosynthetic 02 gas exchange of the algae (10 (24) needed for the HCO3 /C02-concentrating mechanism present in air-grown cells (4) . In addition, there is little evidence that air-grown algae differ from C02-grown cells in the extent of 02 photoreduction during steady-state photosynthesis. Therefore, the aim of this work was to compare the 02 gas exchange of C02-grown and air-grown algae with respect to a possible contri- (17, 26) . This was probably due to a complete inactivation of the glycolate pathway (17) . Therefore, in our experiments (Figs. 1 and 2 ) the remaining 02 uptake in the light was composed of dark respiration and 02 photoreduction in both, C02-grown and air-grown algae.
Mitochondrial Respiration. The rates of mitochondrial 02 uptake measured immediately before illumination were lower than the respiratory rates 5 min after darkening (Figs. 1 and 2) . However, it appears that dark respiration was only slightly affected by assimilation in the preceding light period. This is supported by reports from other laboratories suggesting that the rates of mitochondrial 02 uptake in the light were the same (7, 17) or lower than in the dark (22) . If this is true, then UO is several fold higher than dark respiration in C02-grown and airgrown cells (Figs. 1 and 2) (4) and consequently need extra ATP.
